Introduction {#S0001}
============

Frailty is a pre-clinical condition concerning the elderly population which predisposes to numerous adverse outcomes and leads to disability, dependence, and ultimately to death.[@CIT0001],[@CIT0002] Frailty may be diagnosed with different tools, which are commonly categorized into two types of conceptuali﻿zations: unidimensional, based on the physical and biological dimension, and multidimensional, based on the associations between physical, psychological, and social domains of human functioning.[@CIT0003]--[@CIT0005] For frailty screening and prevention at the community level, simple and highly sensitive diagnostic instruments are paramount. Such tools should enable early identification of subjects at risk, and ideally, they should also permit self-assessment for quick detection of frailty symptoms. One of the most frequently used and extensively validated tools for physical frailty diagnosis is a Physical Frailty Phenotype (PFP), which considers five main frailty features: fatigue, weakness, slowness, low physical activity, and weight loss. However, this instrument requires some expertise and equipment (eg, a dynamometer), and therefore it is not convenient at the community level.[@CIT0002] A simpler alternative, recommended by the International Association of Nutrition and Aging Task Force, is a questionnaire named the FRAIL scale which consists of 5 questions directly corresponding to PFP.[@CIT0004],[@CIT0006] Both PFP and the FRAIL scale distinguish two functional states, ie, physical frailty and pre-frailty with a prevalence among community-dwelling elderly people of 6--13% and 35--50%, respectively.[@CIT0007]--[@CIT0009] Taking into account the pre-frailty state, these instruments are very sensitive in the detection of physical deficits associated with aging, and thus, they may be helpful in identifying subjects who require preventative interventions.[@CIT0010] With respect to multidimensional frailty, one of the most promising tools, which can be also used for self-assessment, is the Tilburg Frailty Indicator (TFI). This questionnaire addresses 15 frailty deficits arranged in three various dimensions, ie, physical, psychological, and social ones.[@CIT0005] The incidence of multidimensional frailty according to TFI is about 29--45%.[@CIT0007],[@CIT0008] Thus, this prevalence corresponds to the prevalence of physical frailty and pre-frailty taken as a single entity (ie, non-robust status). In one of the recent studies, the incidence of the non-robust physical status and the multidimensional frailty was 47% vs 45%, respectively.[@CIT0008] Therefore, the following questions ﻿can be raised: (i) whether non-robust physical status and multidimensional frailty affect the same individuals; (ii) what the concordance and discordance between the FRAIL scale and TFI are; and (iii) whether simultaneous employment of the FRAIL scale and TFI identifies specific subgroups of elderly people which require different interventions.

Materials and Methods {#S0002}
=====================

Study Population and Methods {#S0002-S2001}
----------------------------

People at the age of 65 years or older living in a community in Opole District (﻿southwest Poland) participated in this cross-sectional study. The participants completed a questionnaire by themselves which concerned physical and multidimensional frailty as well as some frailty risk factors. The study questionnaires were distributed during healthy lifestyle promoting meetings organized by local senior organizations in the period between December 2017 and December 2018 -- in total, there were about 30 meetings during this period. Such open-access meetings were aimed at all elderly individuals living in the district and were advertised by suitable posters. The questionnaires were anonymous and included a short description of the study rationale and purpose. The research protocol was approved by the Ethics Committee at the Poznan University of Medical Sciences, and the study was conducted in accordance with the Declaration of Helsinki. All participants provided their informed consent.

Physical frailty was evaluated with the FRAIL scale which consisted of 5 elements related to physical tiredness/fatigue, inability to walk up one ﬂight of stairs, inability to walk 200 m, unexplained body mass loss, and a number of chronic diseases.[@CIT0004],[@CIT0006] Unexplained body mass loss was scored 1 if a subject reported a weight loss of 6 kg or more in the last six months, or 3 kg or more in the last month. The presence of 5 or more chronic diseases scored 1; otherwise, it was scored 0 (the subjects were asked about their relevant chronic diseases and no specific list of illnesses was provided). The FRAIL scale scores range from 0 to 5 and may imply frail (3--5), pre-frail (1--2), and robust status (0).[@CIT0004],[@CIT0006]

Multidimensional frailty was investigated with part B of the Tilburg Frailty Indicator (TFI) which consisted of 15 frailty deficits arranged in three dimensions. The physical dimension (0--8 points) contained eight items related to poor physical health, unintentional weight loss, difficulty in walking, difficulty in maintaining balance, poor hearing, poor vision, lack of strength in hands, and physical tiredness. The psychological dimension (0--4 points) consisted of four items associated with problems with memory, feeling down, feeling nervous or anxious, and inability to cope with problems. The social dimension (0--3 points) contained three items related to living alone, missing other people, and lack of support from other people. The TFI score may range from 0 to 15, and frailty is recognized if the TFI score is at least 5.[@CIT0005] Part A of TFI investigated frailty risk factors including age, gender, education level, economic status, lifestyle, marital status, experiences with different unfavorable events in the recent time, and satisfaction with living conditions.[@CIT0005] The TFI was adapted and validated for the Polish population by Uchmanowicz et al.[@CIT0011],[@CIT0012]

Statistical Analysis {#S0002-S2002}
--------------------

Descriptive data are presented as mean ± standard deviation (SD) or frequency and percentage as appropriate. The normality of the variables was tested using the Kolmogorov--Smirnov test and visual inspection of histograms. Although some data did not exhibit a normal distribution, they were presented as mean ±SD to enable numerical comparisons. The non-parametric Kruskal--Wallis test was used to test differences between several continuous variables and the Bonferroni multiple comparison test was employed for posthoc analyses, and the Tukey--Kramer's posthoc procedure was used to calculate the multiple comparison *P*-values. ﻿The chi-square test was used for multiple comparisons of categorical variables. A posthoc analysis of residuals in contingency tables with an adjusted *P*-value for multiple comparisons was employed to determine which observed frequencies differed significantly from expected frequencies.[@CIT0013] ﻿A *P*-value of less than 0.05 was considered as ﻿the level of statistical significance. Analyses were conducted using the Statistical Package for Social Sciences (SPSS, v. 22.0, IBM SPSS Statistics, IBM Corporation, Chicago, IL, USA), and NCSS 12 Statistical Software (2018), NCSS, LLC, Kaysville, Utah, USA, ncss.com/software/ncss.

Results {#S0003}
=======

One thousand twenty-four community﻿-dwelling elderly individuals at the age of 65 years or older (mean age 72.6 ± 6.3 years; range 65--93 years) took part in this cross-sectional study. The participants' characteristics are presented in [Table 1](#T0001){ref-type="table"}. Most of them were female, lived in a city, had a former intellectual occupation, a high school or university education level, and a moderate economic status, and they usually declared a partially healthy or healthy lifestyle and satisfaction with living conditions. Only a minority of the subjects suffered from a serious illness in ﻿the recent time, and on average, they reported 1.9±1.6 chronic diseases. Half of them lived in a relationship; however, some individuals had experienced death or serious illness of a loved person or end of an important relationship in the ﻿recent time. Almost 45% participated in senior organizations, and in general, they rarely experienced a traffic or criminal event. With respect to physical frailty, the mean total FRAIL scale score was 0.8±0.9 with a prevalence of frailty, pre-frailty, and non-robust status of 6.3%, 46.7%, and 52.9%, respectively. Regarding single components of the FRAIL scale, the most prevalent was physical tiredness/fatigue (45.4%)﻿; however, the prevalence of other components did not exceed 13%. The incidence of multidimensional frailty was 54.6% with the mean TFI total score of 5.4±3.1. The following TFI components presented the highest prevalence: missing other people (66.6%), feeling nervous or anxious (65.9%), and feeling down (65.5%) -- these components represent social and psychological dimensions ([Table 1](#T0001){ref-type="table"}).Table 1Characteristics of ParticipantsCharacteristicOverall Group\
N: 1024Age (years)72.6 ± 6.3Male sex270 (26.4)Living in a city746 (72.9)Former intellectual occupation646 (63.1)Education level Primary school/High school/University258 (25.2)/464 (45.3)/302 (29.5)Economic status Low/Moderate/High152 (14.8)/835 (81.5)/37 (3.6)Lifestyle Unhealthy/Partially healthy/Healthy54 (5.3)/532 (52.0)/438 (42.8)Satisfaction with living conditions903 (88.2)Serious illness in the recent time229 (22.4)Number of chronic diseases1.9 ± 1.6Living in a relationship529 (51.7)Death of a loved person in the recent time389 (38.0)Serious illness of a loved person in the recent time245 (23.9)End of an important relationship in the recent time70 (6.8)Participation in a senior organization460 (44.9)Traffic accident in the recent time59 (5.8)Criminal event in the recent time23 (2.2)The FRAIL scale 1. Physical tiredness/fatigue465 (45.4) 2. Inability to walk up one ﬂight of stairs87 (8.5) 3. Inability to walk 200 m101 (9.9) 4. Unexplained body mass loss133 (13.0) 5. Presence of 5 or more chronic diseases22 (2.1) Total FRAIL scale score0.8 ± 0.9 Physical frailty64 (6.3) Physical pre-frailty478 (46.7) Non-robust status542 (52.9)The Tilburg Frailty Indicator (TFI) 1. Poor physical health331 (32.3) 2. Unexplained body mass loss133 (13.0) 3. Difficulty in walking371 (36.2) 4. Difficulty in maintaining balance261 (25.5) 5. Poor hearing358 (35.0) 6. Poor vision414 (40.4) 7. Lack of strength in hands283 (27.6) 8. Physical tiredness/fatigue465 (45.4) 9. Problems with memory138 (13.5) 10. Feeling down671 (65.5) 11. Feeling nervous or anxious675 (65.9) 12. Inability to cope with problems188 (18.4) 13. Living alone384 (37.5) 14. Missing other people682 (66.6) 15. Lack of support from other people185 (18.1) Total TFI score5.4 ± 3.1 Multidimensional frailty559 (54.6)[^1]

In most of the cases (ie, in 77.1%), the FRAIL scale and TFI were concordant in their outcomes, ie, 42.3% of individuals were physically and multidimensionally frail but 34.8% were robust according to both two instruments. However, in almost one-quarter (ie, 22.9%) these two tools were discordant, yielding two functional categories, ie, exclusive non-robust physical status (physical frailty or pre-frailty) or exclusive multidimensional frailty with the respective prevalence of 10.6% and 12.3%. Thus, by simultaneous employment of the FRAIL scale and TFI, four distinct categories have been distinguished: (i) non-robust physical status with multidimensional frailty, (ii) exclusive non-robust physical status, (iii) exclusive multidimensional frailty, and (iv) full robust status. [Table 2](#T0002){ref-type="table"} presents the differences between the four functional categories. As expected, they significantly differed in the classifying criteria, ie, the components of the FRAIL scale and TFI﻿; however, they also revealed differences in other variables, ie﻿, age, place of living, former occupation, education and economic level, lifestyle, satisfaction with living conditions, number of concomitant and recently experienced diseases, living in a relationship, loss of an important person or relationship, participation in senior organizations, and traffic event in ﻿the recent time.Table 2Comparison of Four Different Functional Categories of the ParticipantsVariablesNon-Robust Physical Status with Multidimensional FrailtyExclusive Non-Robust Physical StatusExclusive Multidimensional FrailtyFull Robust Status*P*--valueN: 433 (42.3%)N: 109 (10.6%)N: 126 (12.3%)N: 356 (34.8%)Age (years)74.6 ± 6.6 ^a--c^71,3 ± 6 ^a^72,6 ± 6.4 ^b,d^70.7 ± 5.3 ^c,d^\<0.00001Male sex109 (25.2)34 (31.2)23 (18.3)104 (29.2)0.06Living in a city284 (65.6) \*82 (75.2)97 (77.0)283 (79.5) ^†^\<0001Former intellectual occupation216 (49.9) \*80 (73.4)91 (72.2)259 (72.8) ^†^\<0.00001Education level Primary school165 (38.1) ^†^25 (22.9)27 (21.4)41 (11.5) \*\<0.00001 High school174 (40.2)46 (42.2)57 (45.2)187 (52.5) ^†^\<0.01 University94 (21.7) \*38 (34.9)42 (33.3)128 (36.0) ^†^\<0.0001Economic level Low economic status92 (21.2) ^†^10 (9.2)27 (21.4)23 9 (6.5) \*\<0.00001 Moderate economic status325 (75.1) \*95 (87.2)98 (77.8)317 (89.0) ^†^\<0.00001 High economic status16 (3.7)4 (3.7)1 (0.8)16 (4.5)0.3Lifestyle Unhealthy39 (9.0) ^†^8 (7.3)1 (0.8)6 (1.7) \*\<0.0001 Partially healthy228 (52.7)55 (50.5)72 (57.1)177 (49.7)0.5 Healthy166 (38.3)46 (42.2)53 (42.1)173 (48.6) ^†^\<0.05Satisfaction with living conditions341 (78.8) \*106 (97.2) ^†^106 (84.1)350 (98.3) ^†^\<0.00001Serious illness in the recent time146 (33.7) ^†^19 (17.4)22 (17.5)42 (11.8) \*\<0.00001Number of chronic diseases2.2 ± 1.7 ^ab^1.9 ± 1.8 ^c^1.7 ± 1.2 ^a^1.4 ± 1.2 ^bc^\<0.00001Living in a relationship199 (46.0) \*72 (66.1) ^†^41 (32.5) \*217 (61.0) ^†^\<0.00001Death of a loved person in the recent time190 (43.9) ^†^40 (36.7)52 (41.3)107 (30.1) \*\<0001Serious illness of a loved person in the recent time106 (24.5)19 (17.4)38 (30.2)82 (23.0)0.14End of an important relationship in the recent time39 (9.0)5 (4.6)15 (11.9)11 (3.1) \*\<0001Participation in a senior organization136 (31.4) \*45 (41.3)67 (53.2)212 (59.6) ^†^\<0.00001Traffic accident in the recent time31 (7.2)6 (5.5)11 (8.7)11 (3.1) \*\<0.05Criminal event in the recent time12 (2.8)3 (2.8)5 (4.0)3 (0.8)\<0.13The FRAIL scale 1. Physical tiredness/fatigue389 (89.8) ^†^76 (69.7) ^†^0 \*0 \*\<0.00001 2. Inability to walk up one ﬂight of stairs74 (17.1) ^†^13 (11.9)0 \*0 \*\<0.00001 3. Inability to walk 200 m86 (19.9) ^†^15 (13.8)0 \*0 \*\<0.00001 4. Unexplained body mass loss111 (25.6) ^†^22 (20.2)0 \*0 \*\<0.00001 5. Presence of 5 or more chronic diseases16 (3.7) ^†^6 (5.5)00 \*\<0.0001The Tilburg Frailty Indicator (TFI) 1. Poor physical health257 (59.4) ^†^14 (12.8) \*37 (29.4)23 (6.5) \*\<0.00001 2. Unexplained body mass loss111 (25.6) ^†^22 (20.2)0 \*0 \*\<0.00001 3. Difficulty in walking268 (61.9) ^†^25 (22.9) \*43 (34.1)35 (9.8) \*\<0.00001 4. Difficulty in maintaining balance201 (46.4) ^†^12 (11.0) \*31 (24.6)17 (4.8) \*\<0.00001 5. Poor hearing209 (48.3) ^†^23 (21.1) \*61 (48.4) ^†^65 (18.3) \*\<0.00001 6. Poor vision257 (59.4) ^†^28 (25.7) \*68 (54.0) ^†^61 (17.1) \*\<0.00001 7. Lack of strength in hands225 (52.0) ^†^11 (10.1) \*29 (23.0)18 (5.1) \*\<0.00001 8. Physical tiredness/fatigue389 (89.8) ^†^76 (69.7) ^†^0 \*0 \*\<0.00001 9. Problems with memory104 (24.0) ^†^5 (4.6) \*20 (15.9)9 (2.5) \*\<0.00001 10. Feeling down365 (84.3) ^†^44 (40.4) \*116 (92.1) ^†^146 (41.0) \*\<0.00001 11. Feeling nervous or anxious351 (81.1) ^†^43 (39.4) \*109 (86.5) ^†^172 (48.3) \*\<0.00001 12. Inability to cope with problems125 (28.9) ^†^3 (2.8) \*42 (33.3) ^†^18 (5.1) \*\<0.00001 13. Living alone179 (41.3)22 (20.2) \*80 (63.5) ^†^103 (28.9) \*\<0.00001 14. Missing other people342 (79.0) ^†^42 (38.5) \*114 (90.5) ^†^184 (51.7) \*\<0.00001 15. Lack of support from other people110 (25.4) ^†^6 (5.5) \*41 (32.5) ^†^28 (7.9) \*\<0.00001[^2]

The key specifics of these four subgroups are reflected in the prevalence of components of the FRAIL scale and TFI, which categorize elderly people as those presenting mixed functional deficits, predominant physical impairment, predominant multidimensional deficits (particularly psychological and social ones), or robust status ([Table 2](#T0002){ref-type="table"}) -- statistically significant differences between these four subgroups are marked with appropriate symbols.

Discussion {#S0004}
==========

In this study, two simple frailty diagnostic instruments, the FRAIL scale and TFI, were employed among community-dwelling elderly people age﻿d 65 years or older to identify subjects at risk of functional deterioration. By combining the results of these instruments, the individuals have been categorized into four different functional subgroups according to their profiles of age-related deficits.

More than one-third (42.3%) of the study population appeared to be physically non-robust with concomitant deficits of multidimensional frailty, particularly concerning psychological and social aspects. In terms of disability prevention, such subjects would require a comprehensive intervention covering not only their physical decline but also their mood disturbances and their social deficits. Physical tiredness, a sense of poor physical health, difficulties in walking and maintaining balance, hearing and vision problems, and a lack of strength in hands were the most prevalent physical limitations identified by the FRAIL scale and TFI in this subgroup. Numerous studies show that regular physical exercises diminish frailty consequences, ie, falls, cardiopulmonary and musculoskeletal dysfunctions, and poor functional capacity.[@CIT0014]--[@CIT0017] Moreover, physical activity improves prognosis in a dose--response fashion, and individuals at higher risk may benefit from physical activity to a greater extent than those at a lower risk.[@CIT0018] Hearing and vision problems may be treated with appropriate glasses and hearing devices -- this is critical because such sensory deficits predispose to frailty development.[@CIT0019]--[@CIT0021] Feeling down, nervousness and anxiety, as well as missing other people were the most dominant psychological and social problems among this study subgroup. In fact, lonely aging is associated with an unavoidable awareness of elapsing time, which reminds elderly people of the approaching end of life, and signiﬁcantly affects their psychological condition.[@CIT0010] In ﻿a study by Gobbens et al, feeling down was the strongest frailty component influencing all facets of quality of life.[@CIT0022] Indeed, depression is a common element in the aging process, and hence, it should be diagnosed early and adequately treated in order to improve people's mood and their motivation for an active life.[@CIT0023]--[@CIT0025] Poor social life is one of the principal reasons for low quality of life in elderly people, and loneliness seems to be an independent predictor for their functional deterioration and mortality.[@CIT0022],[@CIT0026]-[@CIT0030] Furthermore, for the frail elderly individuals, social relationship is the most important factor for their existence, while non-frail older subjects consider health as the most critical one.[@CIT0027] Therefore, appropriate social programs involving families and local communities should be established in order to mitigate loneliness associated with aging in this subgroup.

A functionally opposite category to the previous one was the fully robust subgroup which constituted almost 35% of the study population. Despite the fact that none of them presented any component of the FRAIL scale and they did not fulfill criteria for multidimensional frailty (according to TFI), some of them (ie, about 40--50%) exhibited psychological and social deficits, ie, feeling down, nervousness and anxiety, and missing other people. Thus, even in this robust subgroup, people would benefit from health improvements concerning their psychological and social life.

Two other subgroups have been distinguished as a consequence of the discordant outcomes of the FRAIL scale and TFI, ie, an exclusively physically non-robust subgroup (10.6%), and an exclusively multidimensionally frail subgroup (12.3%). The first cohort represents subjects whose principal issues were tiredness and fatigue (ie, 69.7%), but the prevalence of deficits in other dimensions did not exceed 41%. Therefore, the main intervention in this subgroup should be directed to improv﻿ing their muscular strength and endurance. However, the second subgroup almost entirely (ie, about 90%) presented psychological and social deficits with no signs of physical impairments in the FRAIL scale. Hence, such a specific subgroup should undergo a psychological or psychiatric diagnostic evaluation with an appropriate professional support. Of note, the identification of some psychological or mental deficits does not mean a diagnosis of real disorder﻿; however, this should prompt subjects to seek specialist advice; likewise, recognition of social deficits should initiate interventions to prevent social degradation.

A huge number of different frailty diagnostic instruments have been proposed so far; however, in our study, we have chosen the FRAIL scale and TFI due to their simplicity and validity as confirmed in many studies.[@CIT0002]--[@CIT0009] The FRAIL scale was designed to capture frail subjects (ie, if at least 3 criteria are met)﻿; however, in this study, the instrument was used to identify physically non-robust individuals, ie, subjects with frailty or pre-frailty (ie, if at least 1 criterion was met). This way, the FRAIL scale became very sensitive in recognizing individuals at risk, and its sensitivity corresponded to the sensitivity of TFI -- as a result, they captured a similar proportion of the study population, 52.9% and 54.6%, respectively. However, the selected subgroups were not the same, and hence, it was possible to distinguish subjects presenting different profiles of deficits. The comparison of the subgroups reflects their characteristics, and thus, one is able to learn about their functional details, eg, the third subgroup (exclusive multidimensional frailty) mainly presents psychological and social deficits, whereas the first subgroup (ie, non-robust physical status with multidimensional frailty) presents all kinds of deficits. The combination of the FRAIL scale and TFI may be used by both seniors themselves or professionals who deal with older patients to detect their deficits and plan an individualized management strategy, eg, correction of vision or hearing problems, mental training, social activities, etc.

Usually, unidimensional and multidimensional tools are compared in terms of their ability to detect frail subjects and their accuracy to predict adverse outcomes, but little is known about whether a combination of such tools improves characterization of the age-related abnormalities.[@CIT0008] Oo Het Veld et al tested if combinations of two of the following frailty instruments: PFP, Frailty Index, TFI, and Groningen Frailty Indicator, improve the predictive power for dependency, mortality, and hospitalization in community-dwelling older people.[@CIT0031] The authors revealed that the application of two frailty instruments, sequential or parallel, did not improve the predictive validity -- however, this was an observational study with no intervention among the participants. Therefore, whether a more specific recognition of various deficit profiles helps to individualize an approach to the elderly problems and eventually yields better outcomes, needs to be validated in prospective studies. For now, the high sensitivity of the FRAIL scale and TFI in detecting functional abnormalities implies their usage for screening purposes and for health promotion and preventative interventions.

Despite all the above findings, th﻿is study, however, has some limitations which need to be noted. Self-assessment of the frailty state without objective information on the functional condition does not preclude some bias. The subjects were predominantly women, which is probably due to the fact that questionnaires were disseminated during healthy lifestyle promoting meetings certainly attracting more women than men﻿; this may limit the generalizability of the findings. The FRAIL scale was used as a diagnostic tool for non-robust status in this study, but it was developed to diagnose frail and pre-frail state. Finally, the cross-sectional design of the research and a lack of outcome measures do not allow the establishment of the predictive value of the four functional categories distinguished in this study. Therefore, future studies are necessary to verify the causal relationships between these categories and health outcomes.

Conclusion {#S0005}
==========

The FRAIL scale and the Tilburg Frailty Indicator are simple and useful tools for frailty screening and for the identification of various profiles of functional deficits in community-dwelling elderly people. By a combination of these tools, four different functional categories can be distinguished which may require individualized interventions for improving the functional status. Due to the simplicity, the FRAIL scale and TFI may be used by both seniors themselves and professionals dealing with older patients to plan a proper management strategy or seek specialist advice. Further studies are needed to investigate if this approach is useful for preventative and therapeutic interventions among elderly people.
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[^1]: **Note:** Values are mean ± SD or n (%).

[^2]: **Notes:** Values are mean ± SD or n (%). *P*-value refers to the Kruskal--Wallis test or chi-square test where appropriate; same letters (ie, superscript a, b, c, d) next to the age and number of chronic diseases correspond to the variables which significantly differ between each other with ﻿*P*-values less than 0.013 for all in Tukey--Kramer's posthoc analysis; ^†^Denotes that the observed variable frequency is significantly higher than expected frequency, but \*﻿denotes that the observed frequency is significantly lower, with Bonferroni corrected *P*-values less than 0.006 for all.
